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(l9)[ftffil]H*B1$!*lT(JP) 

(12)C-iifflai»J]'iit6**l^iS«(A) [j^Nlli] 

(11)I^«S*11#«2001 -504760 (P2001-504760A) ^ gillllillllinilllllll ^ 

(43)[i»^« S 3^4fl 1 0B (2001 . 4. 1 0) / f iiiiiiii ^ 9 

B23K 35/26 310 
K05K 3/34 512 
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B23K 35/26 310 A 
H05K 3/34 512 C 

[^|fft]24 

(21)[lillH##l«fi|i!i1 0-534831 
(88X22)[a3llH]SFSfc10^2«3H(1998. 2. 3) 

(85) [[K97:;lttttilB]7^ii^8^gs(igg9. 8. 9) 

(86) [ai©ti3PS^]PCT/US98/02022 

(87) [S[IS^MS#]W098/34755 
(87)[SI6^BIIB 17^10^8^ 13B (1998. 8. 13) 

(31) [«it«£35fl#]08/796. 471 

(32) [fllifeB]JFfiE9*2fl 108(1997. 2. 10) 

(33) [«ik4t£»S]^S(US) 

(81)II&SS1EP(AT. BE. CH. DE. DK. ES, R. FR, GB, GR. IE, IT. LU. MC. NL. PT 
SB), OA(BF. BJ. CF. CG. CI. CM. OA, GN, ML, MR. NE, SN. TD, TG*. AP(GH. G 
M. KE. LS. MW. SD. SZ, UG. 2W), EA(AM. AZ. BY. KG. KZ. MD. RU. TJ, TM), A 
L. AM. AU. BB. BG. BR. CA. CN, CZ. EE. ES. R. GE, HU. IS. dP. KG. KP. KR. L 
K. LR. LT. LV. MD. MG, MK, MN. MX. NO. NZ. PL, RO. SG. SI. SK. TR, TT. UA. U 
Z, VN 

(71) [aj|!iA] 

[ttBf3H4eBf]7/'J**«S 5001 1—2131 T-f^f^M TAX H-J }±-^7i. 310 

(72) [«W«] 

(7?)Sti§?i^^^^'''*^*^ 50010 T-f:i-9W 7A;^ J^-V-K h^-f-? 1215»tfj 

[ttBrXliSBf]T>'J*dJfta 50010 7'<:*-9j« TAX I'J< -y-^^U 503»tt 

(74)[ft9A] 

[#S±] 



(57)[5lt5] 
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7%Ag-1. 7%Cu(a^|%)*^fiK^i•t■t«)Sn-Ag-Cu«SI*^fi:^^fC^IDjl, itMztm 



I. ill^217%a>^a}8HSS$«-r«.Sft96-C,l!)93. 6SM.%a)Sn-m. 7mfi%<DAg 

ssJ:y^!515't$ffl^^SL^lH^»$:h,fci8l»aal5il$J6sr«)^e^$*^^lMi^fc•l::tel^T, 
. Bl^El*^^£ts«t©w©^lllHll!l®^3^fiLTl*^^£l8^!SS^[£]±■r^(Dl^:&3al^E«-c•fr 

&■r®I=*«l«*•c#tt■r^)Ct$4$©t■r*!«*a1lclEtt<D^B*$*^^i:l^tt^«. 

3l=|2«a)«Bf$*'5:i.Mi<^y-£. 

5. Ag/(Cu+X)<DJ±, ^4»» X=NU Fe. CoZii;S»55f^ffl*-r*aS»5c*. AtftSJ^t^LI 

6. nm%-r*. m. ofsi^^LmQ. oss%oAg. $^4. o«:i>t)tiio. 

Ni, Fe» coai^ig»ttf^ffl$-r*7c*<Dia)a±©«:E!W^s*D«!!. afe^;lcsn*^6llH6«Ilc 

7. filBSntt, 1«rtB^*a)i!?<t<i:t««lB9a«%<DSnfl>»-e#«-rSCi:*#«i:-r«)it*« 
6l=t^ttco$g$$«>S:L^ld:^f£. 

8. Ag/ (Cu+XXDtt, seta's X=Nu Fe, CoRlSm^iiV^m^ti-^tDTim. *<*S)335lNUl 
8. |!l217%(]!>^A^iM£a««-r^, t^d3. 6fiS%a>Sn-ti!)4. 7fift%a>Ag 

¥i5fcoT. sn, Ag, at;cu®«-«gEi<i}inB*JMaa%A>&iftJKu-cinE#ts?iBi5ajs j:y 
5'c*ffls.^cL^»Jffll*iKfc»afflg«Bffl*Js?l■r•5lWlBl*^t£^!l^l=j3l^Ts 8^^IBl4^t£t 

II. $^217'^a>ftASHaft$«r««Sft%-?.|ir93. 6SS%08n~«|4. TXJiHOA 

g-i»i . 7SS%<DCu««&iiii«t)i:ift«AAiaiiiK«s&t;'ea!>iig)!»«;A^&AftMicift«Pb$$ 

*<i:l^r4^t£1efco•c. sn. Ag. at;cua)«-»jtA<flijiE*afflfi8ij!i4^?>jmuTiiH2fta5S 

a@-r4CilcJ:S«lttffl©|*A/f£#(t^^fcfcl>-C. in2l*A/t£m«tO!)Mfl)ftlSrS]*ffi* 

3^fiLTl4^fc•^i!*alt^l^l±1■'6rolz^^s/*»■emEttA,f£$*©It>^c??«•r*, ni, Fe. 
Sl)(rl^»»tt^t£Tf&4,»***^^lM*^f£*aHt■4::i:lcJ:«^pil^ffl<ott^t£ttlt5^s^. 

12. SftM-diia. S«lxL$d7. 7fiS%a}Ag.iK)1. 0«rU^LI«l4. OfiJ|%(3[>Cu. |t|0. SS 

«%$as.&t^ffl xiitti . om»%^ajifeix^tf«<D, nu fo. coat;ii«i<jf^ 
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13. fiHISSnli. ffltZ'^&<r)<i^U<t^m9mik%0Sn0m-Qn^thZt^^mttim^ 

14. Ag/(Cu+X)(Dtt. i*. X=NU FeaU:0«|&ftffl*^-r«»*D7C«. 6<tt3»5cl^L1-Cfc 

15. Sm%T?,iK)4. 0<ft^L«l3. OMft%©Ag. iKl4. 0JS:l^L^^lO. SSftWOCu. I|!?l0. 5M 

■5ci:*««tti-5*ai 1lc|^tt<D(i^f£#^t:^^^. 

. 18. 8t^lBasaI5E3lsli,l^IIBl*^f£^:l^Il^««^:(Dm£077■b•vKacu-sn^Emllla5fl!>»$ 
a&-roic:&s(i^j:»-e#ttt-5c:i:e^«i:-r4»«ai 1 lctE^£«>tt^^£#^t»a. 
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1/6 y 



Xlcfe^7-<:i-7!WSSL:fc!5&i:<DM<D«»S#mw-7405-ENG-82-^lcfit-3-C>*«iq© 

tr, tBO^Sttlciin^r. S^IB^fSn-Pb»tt^t£at;pb»f*^t£$gl#«El^rI£<Sffl1-*C 

Sn-37%Pb(a«%)©il*i.fc;fe^!?t»aMl. flPi&"l*A;/£'(*(ttt"l4. JSlttl*^f£/ft«^ 
«»iBfcfclNTai6rS?3£Lfc*JRra<b*«J«)»l^JlA<l»^{c}I0fi|$ti^::tlcj:-3-Cffiji$ 
*iitBt>hi>. «i**5l<a)fi, ^4^f£fl)jI*l*(Bji1--5ffi5ro&J^|81fl:^i|^Jl*s «l=s Sn 

(pbTl*^i:L^)$^d^^J'^:•r4c<t■efcy, cugS^5^*sn-37%pb(Dj*l»tt^f£tcu'7 
>i'-V-t©W©ffa7f4fiK**i«.(i/^f£^(t14«fiEji-r4IS®Pb<J)ttfflttJS^«e>;h,rt^^^ 

-tottfttt. l4^/£^*^^«:<Dais»^]^*ttlc}q)jt«t»att^t£©^£AHJA<^#</j: 
$ftttA$/^$<u. ^(c«liff^ffiSf^ffl$L-cl4^f£li#«ffi»)£-rs1leA^lilljlAtfe«<t:5-c 

fc«,Sn-37%Pb©?^fi»@RJCfCj:-3Tt,. SntPbffiroffittT«*lf=S^ttA<^BEU, C 

li»3jS^>^jllO;tT5»H$ffiji*-&«»Sn^*©5SI!ttSJt^Tlf4wt.-tLr^aig14©ft® 

fSLl^ffij^-CttffitJ:7^:-r^. Pb$$$]^^l^i4^/£^&ffi©t>01O©)attl©fi|{■|E$l4« Sn 
-37%Pb©5^7Dfi«Av|a:fc{bU=<<<i:«J:d«rtl*K*«3S:3tft*-i-«CtTfcy.-t;h.(zJ: 
o-C. »«lcJlJ«l=S*3«»iaiI«T?t^««fi*, *JStS»*LIc«-t-5ci:-;?fe4. Sn-3 
7%Pbtt^f£»#©»BLt=5^^Pi|ia»l4, Sni:Pb©B5Sit:«©SSjK?i:IBlBI$«t\T:ES$*i 

ffi©}BBg$ffiit-r*<k5<ca:ic*ffli*JLT. Bia)^^fmmlzimLtz9S^ ?feffl©iljS«;©« 

- •fts Hi%»B©ft*3yfcsnTh'j'yi>x*!$^br«5^?oi!i«fiitan5^«ffl-r^t-c&*. 
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H0^"li^f£1*l+lt"$55t-Zt;4«1#«T?&S» Sn-37%Pb<DJ:ani:*flli^f£^^l:^4, "<3 
58«<D-581!!ji1ii«A<<i:L>a)-e. jSlttL^S^^)'6i:■rCl::l±^/^^*l*ft^5©3!Ea!l14fra"r«. Sn 
-37%Pb$fflL^tt&«Wl^l4^fc*tt^+•r ■51^14. a«l*flti^cDP;gtt7^->^?:^t=ltfe*i(i$ 

!»3Sfts«ff.t«)»ai;siiffl»5i5e?x-^-(D«fStf*>yif'&<i«^i?'es©9i«Bifi5 

14. »^<si:j£:<. u*>t7c*ttPb$Efc**tcjs«Lri^-6, z.<n^^UPh<Ji%§i'^mt. s 
. n-37HPbi4/wf£ttfc«UTPbiti4A/f£. iftiraosttai etJcofa-ca^^i-jSltt-f *Pb- 

5%SnA<fflj6N|-dS<ftffl$4l**NP,T?J54, Pb-5%Snl4^t£(4, ffl5*>I--^-3TO!>««0(7) 
Sn-37%Pbl4, -3)C»i^f>tt±ffffllC<D*ffiffl^Ftl*. C*l&©fflJfe-Ca5<j:I4A/f£ 

t?cD]!intt-y-'f^7;uia8-c, Pb-5%snl4^^£(4itft^4ftt;«^i^a^S*<**^tl4» Pb4-t*<c 
L^l4^y£<on»1^^*<^l!B[U.tlf*ll^<cb*t^««fe!|$^4ro^Ill^»«■e*5. 
i4^/£^*'r>=f-^h-¥>'7'rv-a>=i;^n4. xu^7hp-i'^a)iB^j:y4.i»x«?ssii6(Dia^ 

fl):^A<ffl*M=Sfl>tj:»*-C<by, 31«=lX^-CDPb-5%Sn(4^t£©L^-r^^a>«tS♦SJ^,, fcti 
:*;i|iStlfil±Lfclt!»14$*liEai*-6i:L-Ct. #»lc^-:^hX(4:^y7*-A}6i:LT» h-^;u 
a)Jj3fiaxhfcHLTja^t*l3t4iEI=a*<fc<«J5L^i:lt*i.«<i:b*l.^ 
Pb$^*){fL^=5c?tiil4A»f£-&4»BP*Sn-4. 7%Ag-1. 7%Cu(fiJi%)(4, 1996^6^ 
18Blciefr$:h.f=3KS1«l<FSS, 527. 628•9l=^^flE$:h..C<0(4^f£$&l4.217%a>IH)ll 

atf ffitor«*t*:i*A/^£ttiti±$»a-r4. -»Wf=» l4^f£y:7□-*ft<D*i:■c)ft^^-r'B^:, 

C<DI4^f£^*jft«;l4. Sn(bct)-7h'J'y^^X0>«t5t»jftLfcCujSn5fcAg3Sn*RMfa©flSiBli 

^^as^OffltttLTaBU C©5^7n«§»l4» Sn-Pb*^|l4^f£a)5^0^a«J:^J«U» 
L^» Sn-Ag-Cu=7C^tffi(4» eill(IC0SHjlX(4tt»±C)!)fflia®W^T?lia'&*;KfcCi:4^/.f 

<,fi1gJroKl^ilS«l=J:yco!)■&^l36<pb^^r*^i:t^t4^f£tLTffitf>T^MT*«^i:A<*l•^r 
x-s;>//T»*«fH)jU««* UA^n^«i^i*<ft-6ci:jb<!no-cfey. c<D««f4, 5ifr»(c^-c 

©S^SSnOv Pb^#$)5:l^l4^f£l=*aL,•Ct^^)o 

nwosBSi *«wi4, l4^t£f^l+1i*«T■^■«w^:^t<5^7o^a«<D«ja*JHt^llX^!liw-« 

WWft^^SitSttoSfcAlC, flU5fiO!)Sn-Ag-Cu(DH7citlt(0, Pb*$*<Et^l4^f£^* 

-4. 7%Ag-i. 7%cu(«»%)$iJ^^i■t■r'i)Sn-Ag-cu(4^f£^*l4A^y■e<^<|lIls^ 
ftaK^tql*J4^f£t^lt^t^«Tt*c^np<5^>□lffl«a)asaseg14xt;R^w-a^^£fi«lfi!^» 

*«Wf4. tfc. **a)=7C*tll^ft, Sn-4. 7%Ag-l. 7%Cu aUt'troJEJ^tt: 

«)Ar&j|©«»(D3iii8tt=b*?ir. 5^Ptt«©9Slt, aatfe'^-xhllKd 5^*iK©'< 

-Xh««$«|J#UT). «aillitai;i4A/f£#(ttt$*l5ir«T-t4C:t«:<, C(0d«<0axh 
*Tlf§.i:*V&fl>^40M<D*«©aA$ih.fcttffll4s»4. 7ft«%*x&«3. OWI%lca 

or iN«o ffa«:i4^^s^afflit$^i)tc«>ic. Ag^ft^l^o. 5Sl:%a>ft/haiwLf=$$-c 

Cua)^«l4^l?*<LT.JleilLfc«*<DI4^^£©*{*<D«^^*$L^#HMfflO»«$ffiii*•fr 
tt+X(S4'. X=Ni. Fo2ii;H«'E£f^«*-r«5c*)t4, Sn-Ag-Cu*ftfl)i|»fl!JAg/Cuitt 
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0B<Dt9f*)Ei:SSBj M1ald:*tEafflH5t*S. Sn-4. 7%Ag-1. 796Cuf4A//c&*$ffior 

ft&4^fcx-•:^>^$^l•cl^^ELM*^^£a^K^s^<D5oofga)lSfStt¥l^■c&y . Mibtt 
-i^>^f^F*l•cu^i:^^(i^f£tll^K^4®5oo^sa)»^tt0l:?K1?&y. -^^mw*. tih©j:5 
i?>■y$*lTt^!{^L^(J^fc^il^^<»4©5oofs<osl^s^il¥Il•p*y. -:^,i3btt, te(d*9I= 

^*^fi!oTfte>^^fcx-v>^f$^^Tl^*L^li^f£»^l^«<D5oo^S(Da«0l¥J^•^?fey.- 
«wc)»«B«8iw *fEi!H(OTroifi©aa**vfci*^/£-&*iit» fiyjitfttffitt>i=«kw*?ii7o''c© 

a)*ffl«Af»attLfc$lla$^*^^l^, ttA//£ia^i4Ag«»i^r«=)xi*Tffcy. ^-coBS^^tts 

xh©^*)8to«5$$^, li^t£#|+it$^iT■r4c^:'^d:<5^'n<a««>SigseS14al;lK^6«J- 

ofcI|l*,«ia«ftS4, W6XI*-t-;h,IJl±©5c3ll»l)n«J(±, =7C«fi<D. Sn-4. 7%Ag-1. 

7%cu («*%)*±J*^J•^:•r4=s5tftsn-•Ag-cutt^^:^*tf *vyT?<i:<. •{•©XKttiffl 

5E*lztt, ]ii«WiS5=i;?.h-e*yA¥*<^?t«'Sf=<0, tt«W»*Ufel^a/<;UKCo)*<plf 
ftSJia5c*tt. ^ii<ti,i^O. 01fia%©ft-cm»"ellDS.rt*<. l3:A/f£^ftfflfi|«!l 

iaKLh(osa5E««fti*«t. ^i^t£(4lt*^l««*tx^*i«♦*«-«Wlccuflr)Ji6, cugSn 

®II*^t^«aT7X~i;:/if$*tf=*«MI!iffifl)iafiai*i<}i|IS.&*t*o:*:«?H©tblffi%tt. 

t=»&ti4xJ:7^t4St>«:lMtn^t,BMIM>^^5cXai)tatti=<»:y£anffil=IS^-r«3S^5»(DS 

l=ftffl-r« j«*=XAf=.koT» ja»0>jqi«|*<ff<i:*5ti-5J:5-ca54. 1 a«±a)aiin7cJg 
$*nA4Ci:lcj:-3r, l4^t£*«:'^a)Cu0St1|^tW»■|)*<^lll<|i!I*4^-6Ci: 

fffiex^^?^px^?xl4^/£®ffl»-el*.*lSM©ll^t£©KJS«a«(;1^«:3f7XH^*^§)l4= 
0'1C(Diga*-eE»«^^a^^<^lnlft-r*ciA<^**^«.ll!rlE(Dl4^t£'J:7^-:&a7?ttffl*tl, 
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:^cftS3o)1%^^Daft^F*Ltcsn-Ag-cu-xli^f£^*(i. ffi»%T, m3. stu'^Lmi. 7m 

awcDAg.ili^i. o^fL^um. o«a%©cu,'&tt»-C$?)ittft%(M:%)aT<Z)«Ig!fi«il::lin 

wt««. ffl©^*A<(i>'if<s *«wa)^$slcafi$i^fcsn-Ag-cu-xli^^:^4li. i^a 

afel/lc|gHMlcSnT?fc4»«iId^&S6««l-filty , Sn(i. ttA/y£*^a>'J>>&<i:t,f?j89Sll%<D 

sna)*^$*ti*<DA<»$Li^. *SB^(Dai^s*tl.fcl^^^i^^■croAg*tcua)lt^-x(SCc^^, 

* X=Nu FeJll^Htt<J<tffl*-r-57c3lS)li. Sn-Ag-Cu#ta-ea)Ag/Culti:Hi:8aT»*lt 
tllS fef>^U^ : iP^mraWlC, Ag/ (Cu+X) = 3/ 1 "Cfc* o 

• *l6B<fla)i!lia**lt=Sn-Ag-Cu-XI3:A/f£^&l*, *ll#lt|g5 527 628#|Z|B«S$*Lr 

^;^D=.^7xfflli^^£/<-xhlcffl*A*t'6ctA<tii**.*flW©±Ta)Jett0tt^t£ffl^i^ 

t£77V^?;^E^«5l*.i1ill£©75-y^y^«B'iXI4«S©ffl^i::MJI$*ifc^5'><?;^8lS 

*ie?i©aii^F*vfcii^t£^4<o»itt^i»ii.«i4a5t*iB, iLxmmfstzh-i 5X^m<j) 
nawi^, aBLfc**(![)tt^f£5^'pffl«ti. \tA,t£m^mx(o»m<J»it^im&o^■A^l,^ 

0°C/»)-C3iH-ri>^ICSn-7h-'J'y^?X(Dit>I::«-«CL-CL^€), carats, CugSngStfAggSn© 

^O^lcHLTt^r4i<»)aiftl==b»b4x<tai:at?=ta)Tlinj:<, *fc»&ti*i<J:9 
CtDZtIi, Hum«i-Rotheryl::J:yffl&**Vfc^W**lS*#*(5lij(*96)<Dil»» 

Sl-s^■r*^s^^o%ro■rntl^5^ft8sm■«^^lrt(=e<A•^■cL^^.. 

SI S« #K*a(3t-></::^hP-A) itiSO-fH Cu 1. 278 0(»J|6) 

Fe 1. 274 -0. 3% Ni 1. 246 -2. 6% l*^f£*{*l>^^s^ll;«^^(fli^lx.l^ . Cu)/li^y^nl 

Slcfelt-SJSJDTclRli. »ffiliJS*©<afiL, ■?-LriS;-Bx-v>-:^ia8t?Cua*)llB10fiR 

■ "Cfc^oTKrlEWIiiiSI*, *«fl5Sn^(l*^f£0)i|^l=J:<SP.^lS«9JW7T^^'y^MffffiJ:yt 
jlA^^=5lSlI5^3l-«LTt■^*^w^6AlcJtiLTt,ii^tt^<»'S. tt-sr, -g<oj6*, 

-St. tt^t£5^?□^a«(7)S^iiio^Jfi<cD*«w©:*:^L*«f iiiffi*<*«f=a4, x-«:j>>/fto:^ 



httpy/www6.ipdljpo«>jp/TokMjitu/tiitenM:ntipdl 2004/03/12 



BEST AVAILABLE COPY 



[it#§^1 ¥10-016142 [^f^B]¥B)cl6.03.22 8 

5/6 > 



HJS^J: 3ft<0Siafiei*(D-&Sfe(fiji%t?): 99. 7% {Sn-4. 7%Ag-1. 7%Cu)+0. 3<K.Ni 
99. 8S%(Sn-4. 7%Ag-1. 7%Cu)+0. 15%Ni99. 7% (Sn-4. 7%Ag-1. 7%C 
u)+0. 3%Fe99. 7% (Sr>-3. 6%Ag-1. 0%Cu)+0. 3%Ni$f^y, JJCtDfiOIICffifflL 

• xmmitA,tzmmmutA,tz::x^mi^tz^-7f,y-')yD-Rxs^mxitA,tznif)vit. -m 

5?V^/")Lfc.*i!tt»«B B27 e28-^©1W»<D*aftaiSn-Ag-Cu©*ft^*flD«fiiR 

Ji4* . u^itmhtzMzmfLfz, 
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